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Temperature Field Simulation in Through Hole Soldering of Large—area
Copper Overlaid in Multilayer PCB

LI Chunjie LANG Yan WANG Lina
(Beijing Aerospace Guanghua Electronic Technology Co. , LTD, Beijing 100854)

Abstract  In order to increase the hole filling of large—area copper overlaid in multilayer PCB in model
products, in this study, a three-dimensional model of four-layer large—area copper—clad through—hole soldering was
established. By studying the temperature field distribution during the through—hole soldering process of a four—layer
copper—clad printed board after added temperature compensation, the influence of soldering temperature on the
solder penetration was concluded. It was found that the through—hole solder penetration reached 100% at the
soldering temperature of 350 “C, which is consistent with the actual soldering result that all solder joints reached
100% solder penetration. The finite element temperature simulation results are in good agreement with the
thermocouple temperature measurement results, indicating that the model can accurately simulate the temperature
evolution during the soldering process, and provides theoretical guidance for the manual soldering process and
soldering parameter optimization of large—area copper—clad through—hole solder joints. It has very important research

significance for ensuring the solder penetration rate of the through—hole solder joints, and then ensuring the

production quality of the products.
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Fig. 1 Three—dimensional model of four—layer large—area

copper—clad through-hole soldering
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Fig.2  Meshing result
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Fig. 3 The temperature distribution cloud map of the printed

board after 10 min preheating
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Fig. 4 The temperature distribution cloud map of the model at

different soldering temperatures
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Fig. 5 The temperature distribution of the model profile at

different soldering temperatures

(a) 310 C (h) 330 C (c) 350 C
311.33 Max 351.6 Max
299.66 331.48 Max
iz B =
304.49 :
| 276.33 55585 305.62
264.67 y 27749 | 290.29
253 | 263.99 274.96
241.33 250,49 25964
229,67 ‘ 286,99 244.31
218 2R 228.98
206.33 f;g 5 213.65
194.67 o 198.33
183 176.93 Min 183
175.32 Min 170 180.68 Min
170 180
0.000 1.500 3.000 (mm) X

—_— — ]
0.750 2.250 Y, L)

16 ARIFARHEELE T (1) Sn63Pb37 MM E 4317 25
Fig. 6 The temperature distribution of the Sn63Pb37 at different

soldering temperatures
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Fig. 7 Temperature curves at the junction of solder, printed

board and copper lead
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Fig. 8 Thermocouple temperature measurement process with

preheating table setting
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Fig. 9 X-ray results on the printed board and metallographic results
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Fig. 10 Comparision of thermocouple temperature measurement

and temperature field simulation results
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